We describe a rare case of hemoperitoneum secondary to spontaneous rupture of hepatic metastasis from lung cancer. A 72-year-old man with non-small cell lung cancer was admitted to our hospital with sudden onset of right upper abdominal pain and hypovolemic shock. Laboratory tests showed severe anemia. Abdominal contrast-enhanced computed tomography revealed massive ascites and multiple liver metastases. Rupture of a metastatic liver tumor was suspected. Only palliative therapy was performed. The patient's general condition gradually worsened, and he died 2 months after admission. Autopsy examination revealed hemoperitoneum due to a ruptured metastatic liver tumor originating from pulmonary squamous cell carcinoma. 
Introduction
Spontaneous rupture of hepatocellular carcinoma occurs in approximately 10% of cases in Japan (1) . However, it is uncommon for a metastatic liver tumor to rupture and cause hemoperitoneum, and it is extremely rare for this condition to occur with hepatic metastases from a lung cancer. To the best of our knowledge, only two cases have been reported in the English literature (2, 3) .
Case Report
A 72-year-old man was admitted to Ehime University Hospital on December 30, 2002, because of sudden onset of right upper abdominal pain. He had been diagnosed with non-small cell lung cancer (poorly differentiated squamous cell carcinoma, c-T2N0M0, stage IB) and pulmonary emphysema 2 years before admission. At his request, the patient had not undergone any treatment for his cancer. Eighteen days before admission, multiple liver metastases had been identified by abdominal contrast-enhanced computed tomography (CT) (Fig. 1A) . Upon admission, the patient looked pale. Physical examination revealed tachycardia (120 beats/minute) with low blood pressure (80/50 mmHg) and moderate tenderness at the right upper abdomen with muscular defense.
Laboratory findings were as follows: white blood cell count 18,300/mm 3 , hemoglobin 7.8 g/dl, hematocrit 24.4%, platelet cell count 498,000/mm 3 , aspartate transaminase 47 IU/l, alanine transaminase 32 IU/l, -glutamyltranspeptitase 57 IU/l. His hemoglobin level 26 days before admission was 11.9 g/dl, suggesting rapid progression of anemia. Serological tests for hepatitis viruses B and C were negative and squamous cell carcinoma antigen and -fetoprotein were not elevated. Abdominal contrast-enhanced CT was performed immediately and revealed massive ascites and multiple liver metastases. A metastatic lesion in segment 6 was adjacent to the liver surface. Contour abnormality (protrusion) and discontinuity of the liver surface were observed (Fig. 1B) . On the basis of these findings, we diagnosed hemoperitoneum secondary to rupture of a hepatic metastasis.
The patient was unable to undergo transarterial embolization, his general condition was poor, and his disease was complicated paralytic ileus. Palliative therapies such as blood transfusion and hemostatic and analgesic Autopsy examination revealed hemoperitoneum due to rupture of a metastatic liver tumor originating from pulmonary squamous cell carcinoma. Metastases were also discovered in the lungs, fifth lumbar vertebra, peritoneum, and retroperitoneum. There was massive bloody ascites (1,700 ml). A cavity formed by the inferior aspect of the liver, the duodenal wall, and the omentulum was filled with necrotic material. There were many necrotic metastases on the surface of the liver. An area of exposed necrotic tumor tissue was observed in the inferior aspect of the liver (Fig. 2) . The histopathological findings of the tumor were very similar to those of the primary tumor (Fig. 3A, B) . We concluded that this exposed necrotic tumor which metastasized from the lung had ruptured.
Discussion
The ruptured metastatic tumor we encountered was of a very rare type in that it was a hepatic metastasis from a lung cancer. As noted, rupture of a metastatic liver tumor is rare in comparison to rupture of hepatocellular carcinoma (4, 5) . This could be explained by the tendency of metastatic tumors to be more fibrotic, less vascular and invasive, and to penetrate the liver capsule less frequently than hepatocellular carcinomas (6, 7). According to a review by Akriviadis, fewer than 50 cases of hemoperitoneum secondary to spontaneous rupture of liver metastasis have been reported worldwide (7) , and the rarest cases are those in which the ruptured hepatic tumor was a metastasis from a lung cancer. Liver metastases are found in 30 to 45% of cases of non-small cell lung cancer, and in 17 to 34% cases of small cell lung cancer on autopsy (8) . To the best of our knowledge, only two cases are reported in the English language literature (2, 3). Histologically, one was a confirmed case of adenocarcinoma. However, there was no description of anticancer treatment (2) . The other was a confirmed case of small cell carcinoma (3). The patient had not received any radical therapy for the tumor because he was diagnosed as lung cancer with liver metastasis by autopsy examination (3). The mechanism of rupture was considered to be tumor necrosis, increased intravascular pressure due to tumor emboli, or direct pressure against the capsular surface (2, 3). Necrotic tendency of the liver metastases was not documented (2, 3) . In the present case, the histologic diagnosis was poorly differentiated squamous cell carcinoma with a remarkable necrotic tendency, and tumor necrosis was thought to have caused the hepatic rupture.
The important clinical features of hepatic rupture include a history of malignancy, abdominal pain, hypotension, severe anemia, and elevated liver enzymes (2). All these features in our case led us to suspect hepatic rupture. CT findings are also helpful in the diagnosis of ruptured hepatic metastasis. Choi et al reviewed CT findings of 12 patients with ruptured hepatocellular carcinoma and reported that peripheral location, protruding contour, discontinuity of the hepatic surface, and surrounding hemoperitoneum are helpful diagnostic indicators of ruptured hepatocellular carcinoma (9) . The CT findings in the present case, especially the liver metastasis in segment 6, were very similar to those described in the report of Choi et al. We strongly suspected rupture of a liver metastasis, although there is no published review of computed tomography features of ruptured liver metastasis.
Treatment of hemoperitoneum secondary to spontaneous rupture of metastatic liver tumor depends on the tumor size, tumor location, and severity of bleeding, with control of the hemorrhage being the major objective (6) . Most patients are in shock or unstable, and therapy tends to be palliative rather than curative. The goal of treatment should be to control the hemorrhage quickly and effectively. Hepatic wedge resection or lobectomy, suture ligation of the bleeding source, or ligation of the hepatic artery may accomplish this goal (6) . Transarterial embolization (TAE) has also been used with moderate success to treat bleeding hepatocellular carcinoma (10) . Spontaneous ruptures of hepatic metastasis from renal cell carcinoma and from esophageal cancer have been treated successfully by TAE (11, 12) . TAE should be investigated as a palliative therapeutic option for rare cases of bleeding hepatic metastases, including massive hemorrhage caused by spontaneous rupture of these tumors. Spontaneous rupture of liver metastasis is usually a terminal event; most patients live less than 6 weeks (6). Of the two reported patients with a ruptured hepatic metastasis from lung cancer, one patient underwent surgery and died 17 hours after admission (3) and the other received supportive care and died 6 days after admission (2). The present patient survived for 8 weeks after hepatic rupture. This extended survival could be explained by the tumor's apparent rupture into the cavity formation inferior to the liver, which could have physically contained the hemorrhage.
We presented a rare case of hemoperitoneum secondary to spontaneous rupture of hepatic metastasis from lung cancer. Clinical and CT features were of a great help in diagnosing ruptured hepatic metastasis. The cavity formation inferior to the liver, where the tumor's rupture had occurred, could have prolonged the patient's survival. 
